Introduction
Methionine synthase reductase (MTRR) enzyme is a member of electron transferase family and plays a vital role in folate dependent homocysteine/methionine metabolism. MTRR enzyme catalyzes the conversion of inactive form of methionine synthase (MTR) (another enzyme of the homocysteine metabolic pathway) into its active form, by regeneration of cofactor methyl (III) cobalamin of MTR. The enzyme has three characteristic sites which bind FMN, FAD and NADH. In 1999, working on homocysteinuria, Wilson et al. and colleagues [1] identified a variant of MTRR (A66G) enzyme in which methionine replaces isoleucine at amino acid 22 (I22M). The frequency of the I22M variant enzyme is reported ~30% worldwide. [1] [2] [3] [4] The I22M substitution is located in the FMN-binding domain of the MTRR enzyme, which is interacted with methionine synthase. [5] MTRR gene is a house keeping gene and located at chromosome 5p15.2-15.3 and its expression is low and almost the same in all examined tissues. The size of MTRR gene is ~ 34kb and is made of 15 exons (10% of the whole gene), its RNA can be alternatively spliced. [5, 6] The most common polymorphism is A66G substitution, in which adenine is replaced by guanine and this substitution reduces the efficiency of binding of MTRR to MTR-Cob (I) alamine complex, thereby decreasing the rate of activation of MTR enzyme. Gaughan et al. [2] have reported that MTRR A66G polymorphism is associated with elevated plasma homocysteine concentration. Kluijtmans et al. [7] also detected a trend toward higher homocysteine concentration with the presence of the G allele. Other studies however, could not find such an effect of MTRR A66G polymorphism on homocysteine concentration. [1, [8] [9] [10] [11] Olteanu et al. [12, 13] [1] amplification with MTRR specific primers followed by amplicon digestion with NdeI enzyme was used for the identification of different MTRR genotypes in subjects. RESULTS AND DISCUSSION: The AA genotype was found in 5 subjects, AG in 23 subjects, and GG genotype in 28 subjects. Genotype frequencies of AA, AG, and GG were 0.089, 0.41, and 0.5 respectively. The allele frequency of A allele was found to be 0.298 and G allele was 0.705. CONCLUSION: It is evident from the present study that the percentage of homozygous genotype GG and frequency of G allele is high in the target Muslim population.
Key words: A66G, allele, genotype, methionine synthase reductase, polymorphism reactivation of MTR in vivo. Hence, the level of active MTR is reduced and leads to DNA hypomethylation and it was pointed out by several studies that the DNA hypomethylation is the main causative factor in the chromosome missegregation, micronucleus formation, and defective gene expression etc. [14] Several epidemiological and case control studies have reported that the GG genotype may be a risk factor for several disease/disorders like Neural tube defects, [1, 6, [15] [16] [17] [18] Down syndrome, [1, [19] [20] [21] Coronory artery disease, [4, 22, 23] male infertility, [24, 25] Cancer [26] etc., Hence, the aim of the present study is to determine the frequency of clinically important A66G polymorphism in rural Sunni
Muslim population of Eastern Uttar Pradesh. Muslims of India make up more than 12% of the population. [27] They belong to two major sects; Sunnis and Shias, while each sect has different Biradaris grouped under
Ashraf and Ajlafs, [28] these groups are based on traditional, social and occupational divisions. Ashraf comprises higher rank Muslims and Ajlaf includes lower rank Muslims like -Qureshi, Saifi, Ansari, and other lower occupation. [29] In the present study, MTRR A66G polymorphism analysis was carried out in 56 subjects belonging to a backward lower rank community of Sunni Muslims.
Materials and Methods

Samples
Ethical Clearance Certificate for the present study was obtained from Institutional Ethics Committee of VBS Purvanchal University, Jaunpur. Total 56 healthy unrelated subjects belonging to Sunni Muslim religion, between the age group of 18 years to70 years were randomly selected for the present study. Out of 56 subjects, 28 were males and 28 were females. After taking prior informed written consent, 3 ml blood samples were collected from each subject. The inclusion criteria of subjects for present study are that they should be 
Genomic DNA extraction
Genomic DNA was extracted according to the method of Bartlett and White [30] and extracted genomic DNA was kept at −20°C until the genotype analysis.
MTRR genotype analysis
Analysis of the MTRR A66G mutation was based on the method of Wilson et al. [1] Polymerase chain reaction (PCR) was performed using genomic DNA and the primers 5'-GCAAAGGCCATCGCAGAAGACAT-3' scientists from Graph-pad Software).
[31]
Results and Discussion
Genotype number and allele frequencies observed in the present study are presented in Table 1 . The GG genotype was found in 28 subjects (50%), followed by AG genotype in 23 subjects (41%) and AA genotype in Figure 1 ].
During the homocysteine/methionine cycle, methionine Olteanu et al. [13] demonstrated that the required molar ratio of MTRR to MTR was four fold higher for maximal activation for the M22 variant compared to the I22 variant. Decreased availability of DNA nucleotide could therefore lead to a disturbed fetal development [18] and resulting in congenital malformation/birth defects.
Different reports showed that the prevalence of the A66G polymorphism of the MTRR gene differ dramatically among human populations. Numerous case-control studies reported 66G allele frequency in different countries viz. -America, [3, 19] Brazil, [32] Canada, [1] China, [21] France, [22, 33, 34] Ireland, [9] Italy, [20] Korea, [24] Netherland, [18] United Kingdom, [17] and also from India. [35] [36] [37] Evidence of this dynamism can be observed in many reports:
frequency variations between populations that are geographically very close, even in the same country;
changes found in the same race or ethnic group such as
Africans and African-Americans. The very high frequency of 66G allele (greater than normal allele) was reported from Italy (0.51), [20] France (0.65), [34] Ireland (0.55), [9] Netherland (0.613), [18] and also from India (0.711). [36] Rady et al. [3] [28] to 0.733 (British population) [17] suggesting that this population might be susceptible to some type of factor contributing to the modification of the MTRR A66G allele frequencies. In this population, the mutant allele with lower enzymatic activity has higher fitness than the wild type. Wilson et al. [1] found equal frequency of both the alleles (A and G allele) in Canadian population and it was difficult for them to designate the wild and mutated alleles, so on the basis of sequence homology with other flavin binding proteins of other species they consider A allele as wild allele. Except one report, [37] population frequency of this clinically important polymorphism is not well reported from Indian population, only few reports are available which are based on the case-control studies. [35, 36] So it is urgently required to screen the Indian ethnic and geographical populations for this clinically important polymorphism.
